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COMPLETE SPECIFICATION. 
Lessening Pigment Migration. 



We, Badische Anilin & Soda-Fabrik 
Akti engesellschaft, a German Joint 
Stock Company, of Ludwigshafen/Rhein. 
Federal Republic of Germany, do hereby 
5 declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 
10 This invention relates to a process for 
dyeing fibrous material with pigment dyes, 
and to dye liquors for the said process. 

When dyeing fibrous materials with pig- 
ments and binders there is usually great 
15 difficulty in obtaining level dyeings. Since 
it is scarcely possible to make the drying 
process of the pad-dyed fibrous material so 
complete that the entire piece of material is 
dried uniformly, zones having different de- 
20 grees of drying are always formed. One 
result of this is that dye liquor subsequently 
flows to the more strongly dried zones and 
the pigment is thus distributed unevenly 
over the fibrous material. Various measures 
25 have been proposed to prevent pigment mi- 
gration but the desired result has not been 
achieved with them. One of these measures 
is the addition of small amounts of algin- 
ates. Another method for suppressing pig- 
30 ment migration is the use as binders of 
dispersions of copolymers which have been 
prepared by emulsion polymerization using 
special emulsifiers. 
We have now found a new process by 



which pigment migration can be substan- 35 
tially lessened in the dyeing of fibrous ma- 
terials with pigment dye liquors containing 
pigments and binders, and by which dyeings 
of great levelness are obtained. 

In the process according to this invention 40 
the fibrous material is contacted with a dye 
liquor containing a pigment, a binder and 
polyvinylcaprolactam or a copolymer of 
vinylcaprolactam both polymers being 
soluble in the dye liquor, with or without 45 
dyeing auxiliaries, and then dried. 

Polymers of vinylcaprolactam which are 
soluble in the dye liquor are used for the 
new process, namely polyvinylcaprolactam, 
which is advantageously used in amounts of 50 
from 0.05 to 5% by weight, preferably 0.2 
to 2% by weight, with reference to the pig- 
ment dye liquor, or a copolymer of vinyl- 
caprolactam which is soluble in the dye 
liquid. The copolymers may be obtained by 65 
conventional methods by copolymerization 
of vinylcaprolactam with other monomers, 
for example vinylimidazole, vinylpyrroli- 
done, methacrylamide, acrylic acid, ethyl 
acrylate and vinyl acetate. When water- 60 
insoluble monomers are used for the pro- 
duction of the copolymers, the relative pro- 
portions and /or the combination should be 
chosen so that the copolymer is soluble in 
the dye liquor at the dyeing temperature. 65 
It is preferred to use copolymers of the said 
type in the preparation of which more than 
30% by weight of vinylcaprolactam has 
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been used with reference to the total weight 
of monomers. Copolymers are also advan- 
tageously used in amounts of from O.ro to 
5% by weight, preferably 0.2 to 2% by 
5 weight, with reference to the pigment dye 

I?( ^¥he pigment dye liquors may contain as 
the pigments all the inorganic and organic 
pigments conventionally used for the pig- 
10 ment dyeing industry. They also contain a 
binder and polyvinylcaprolactam or a co- 
polymer of vinylcaprolactam of the type 
specified above. They may also contain con- 
ventional additives, such as diluents or sub- 
15 stances which improve for example the 
quality of the dyeing, such as plasucizers, 
emulsifiers, thickeners, protective colloids, 
fillers and other auxiliaries. Catalysts may 
also be added according to the type of 
20 binder used, for example acids or acid 
donors, such as ammonium nitrate or di- 
ammonium phosphate in the case of binders 
which are to be fixed under acid conditions, 
or caustic alkali solutions or alkali donors, 
25 such as potassium bicarbonate or sodium 
bicarbonate, in the case of binders which 
are to be fixed under alkaline conditions. 

The pigment dye liquors may contain as 
binders allcrosslinkable copolymers or cur- 
30 able precondensates conventionally used for 
the pigment dyeing of textiles and which 
are compatible with the polyvinylcapro- 
lactam or the copolymers of vinylcapro- 
lactam. Examples of these binders are cross- 
35 linkable copolymers in aqueous dispersion 
which are composed of hardening compon- 
ents, such as vinyl chloride, methyl metha- 
crylate, acrylonitrile or styrene, and soften- 
ing components, such as the acrylic esters 
40 of higher alcohols or butadiene, and ; which 
contain groups which are crosshnkable 
either alone or mixed with curable precon- 
densates and/or other at least bifunctional 
compounds. Example of monomers having 
45 groups which are self-crosslinkable are: 
methylolamides of unsaturated acids and 
their alkyl ethers. Examples of curable pre- 
condensates are the reaction products ot 
aldehydes, particularly formaldehyde, with 
50 urea, melamine, urethanes, monoureines, 
diureines, ethylenurea. and etherificatipn 
products of methylol compounds obtain- 
able. If these curable precondensates are to 
exert a crosslinking action on the polymers 
55 which are coemployed, these polymers 
should contain carboxylic groups or car- 
boxylic amide groups or other groups cap- 
able of reacting with the precondensates. 
Examples of other crosslinking compounds 
60 are polybasic amines for copolymers con- 
taining a plurality of ethyleriimine groups 
taining a plurality of ethylenmine groups 
which are capable of reacting with car- 
boxylic groups of copolymers. 
65 The new process may be earned out for 



example by adding polyvinylcaprolactam or 
a copolymer of vinylcaprolactam of the 
above-mentioned type to a pigment dye 
liquor obtainable in a convention^ way 
from pigment dyes, binders, water and other 70 
additives, and then padding fibrous material, 
for example textile fabric, with this liquor. 
The padded material is then dried and if 
necessary aftertreated at higher temperature 
for the purpose of fixation. Temperatures of 75 
from 50° to 100°C are generally used for 
the drying and temperatures of from 100 
to 200 a C for the fixing aftertreatment. The 
duration of the fixing aftertreatment de- 
pends on the temperature and may be from 80 
several minutes to a few seconds. The upper 
temperature limit is determined by the sen- 
sitivity of the fibrous material used to tem- 
perature. The drying may be carried out in 
dryers conventionally used in practice, such 
as drying chambers, tenter dryers, festoon 
dryers or cylinder drying machines. 

Suitable fibrous materials for the new 
process are woven and knitted fabrics of 
natural and man-made fibers, which may 90 
consist for example of cotton, rayon staple, 
wool, silk, cellulose acetate, viscose, poly- 
amide, polyester, polyacrylonitrile, asbestos 
and glass. 

Dyeings obtainable according to the new 95 
process are distinguished by great levelness. 

The invention is further illustrated by the 
following Examples in which the parts and 
percentages given are by weight. 



Example 1 100 
A dye liquor is prepared from: 

50 parts of an about 45% aqueous dis- 
persion of a copolymer of 
60% of butyl acrylate, 
20% of vinyl chloride. iw 
15% of methyl acrylate and 
5% of methacrylamide, 
3 parts' of an about 70% aqueous solu- 
tion of a urea-formaldehyde precon- 
densate which has been partly ethen- 110 
fled with methanol, 
7 parts of an about 35% aqueous paste 
of copper phthalocyanine containing 
an emulsifier, 
5 parts of diammonium phosphate. 115 
5 parts of polyvinylcaprolactam and 
930 parts of water 

1000 parts 

A cotton cloth is padded with this liquor. 
The padded cloth is dried at 80°C on a pin 120 
stenter frame. A very level deeply colored 
dyeing is obtained which exhibits only ex- 
tremely small pigment migration at the edges 
and at the points of penetration of the pins. 
The dried cloth is fixed for four minutes 126 
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at 150°C. A dyeing having good general 
fastness is obtained. 

Example 2 
A dye liquor is prepared from: 

65 parts of an about 40% aqueous dis- 
persion of a copolymer of 
80% of butyl acrylate, 
16% of methyl methacrylate and 
4% of N-methylolmethacrylamide, 
6 parts of an about 35% aqueous paste 
of the dye CI. Vat Orange (Colour 
Index (1956) No. 71105) containing 
an emulsifier, 
4 parts of ammonium nitrate, 
8 parts of an about 40% aqueous solu- 
tion of polyvinylcaprolactam and 
917 parts of water 

1000 parts 

A union cloth of 70% polyester and 30% 
rayon staple is padded with this liquor. The 
padded cloth is dried at 80°C in a cylinder 
drying machine. The dried cloth is fixed for 
three minutes at 160°C. A very level dyeing 
is obtained having good general fastness. 

Example 3 
A dye liquor is prepared from : 

60 parts of an about 45% aqueous dis- 
persion of a copolymer of 
60% of ethylhexyl acrylate, 
30% of acrylonitrile and 
10% of 2-hydroxy-3-chloropropyl- 
acrylate, 

5 parts of an about 40% aqueous paste 
of the azo dye 2,4,5-tricriloroanilme 

> 2,3-hydroxynaphthoic-o-toluidide 

and containing an emulsifier, 
5 parts of potassium bicarbonate, 
10 parts of an about 40% aqueous solu- 
tion of polyvinylcaprolactam and 
920 parts of water 



3 parts of an about 70% aqueous solu- 
tion of a urea-formaldehyde precon- 
densate which has been partly etheri- 
fled with methanol, 

7 parts of an about 35% aqueous paste 60 
of copper phthalocyanine containing 
an emulsifier, 

5 parts of diammonium phosphate, 

5 parts of a copolymer of 60% of vinyl- 
caprolactam and 40% of vinylimi- 65 
dazole, and 
930 parts of water 

1000 parts 

A cotton cloth is padded with this liquor. 
The padded cloth is dried at 80°C on a pin 70 
stenter frame. A very level deep colored 
dyeing is obtained which exhibits only ex- 
tremely little pigment migration at the edges 
and at the points of penetration of the pins. 
The dried cloth is fixed for four minutes 75 
at 150°C A dyeing having good general 
fastness is obtained. 

Example 5 
A dye liquor is prepared from: 

65 parts of an about 40% aqueous disper- 80 
sion of a copolymer of 
80% of butyl acrylate, 
16% of methyl methacrylate and 
4% of N-methylolmethacrylamide, 
6 parts of an about 35% aqueous paste 85 
of the dye CL Vat Orange (Colour 
Index (1956) No. 71105), which con- 
tains an emulsifier, 
4 parts of ammonium nitrate, 
16 parts of an about 20% aqueous solu- 90 
tion of a copolymer of 
35% of vinylcaprolactam, 
35% of vinylpyrrolidone and 
30% of vinylimidazole and 
909 parts of water 95 

1000 parts 
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1000 parts 

A cloth of polyester stable fiber is padded 
with this liquor. The padded cloth is dried 
at 70°C on a clip stenter frame. The dried 
cloth is fixed for one minute at 180°C A 
level dyeing having good general fastness 
is obtained. 

Example 4 
A dye liquor is prepared from : 



50 parts of an about 45 aqueous 
sion of a copolymer of 
60% of butyl acrylate, 
20% of vinyl chloride, 
15% of methyl acrylate and 
5% of methacrylamide. 



A union cloth of 70% of polyester and 
30% of rayon staple is padded with this 
liquor. The padded cloth is dried at 80°C 
in a cylinder dryer. The dried cloth is fixed 100 
for three minutes at 160°C. A very level 
dyeing having good general fastness is ob- 
tained. 



Example 6 
A dye liquor is prepared from : 



105 



60 parts of an about 45% aqueous dis- 
persion of a copolymer of 
60% of ethylhexyl acrylate, 
30% of acrylonitrile and 
10% of 2-hydroxy-3-chloropropyl- 110 
acrylate, 
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5 parts of an about 40% aqueous paste 
of the azo dye 2,4,5-trichloroaniline 

> 2.3-hydroxynaphthoic-otolui- 

dide and containing an emulsifies 
5 5 parts of potassium bicarbonate^ 

20 parts of an about 20% aqueous solu- 
tion of a copolymer of 

50% of vinylcaprolactam and 
50% of methacrylamide, and 
10 910 parts of water 

1000 parts 

A polyester staple fiber cloth is padded 
with this liquor. The padded cloth is dried 
at 70° C on a clip stenter frame. The dried 
15 cloth is fixed for one minute at 180°C A 
level dyeing having good general fastness 
is obtained. 

WHAT WE CLAIM IS:— 

1. A process for dyeing fibrous material 
20 comprising contacting the material with a 

dye liquor which contains (a) a pigment, 
(b) a binder, (c) polyvinylcaprolactam or a 
copolymer of vinylcaprolactam both poly- 
mers being soluble in the dye liquor and 
25 optionally (d) one or more dyeing auxili- 
aries, and drying the material thus treated. 

2. A process as claimed in claim 1 
wherein the material which has been 
treated with the dye liquor is heated at 



a temperature of from 50° to 200*C 30 

3. A process for dyeing fibrous material 
substantially as described in any of the 
foregoing Examples. 

4. A dye liquor for dyeing fibrous ma- 
terial and containing (a) a pigment, (b) 
a binder and (c) polyvinylcaprolactam or a 
copolymer of vinylcaprolactam both poly- 
mers being soluble in the dye liquor. # 

5. A dye liquor as claimed in claim 4 
which contains component (c) in an amount 
of 0.05 to 5% by weight . , . A 

6. A dye liquor as claimed in claim 4 
which contains component (c) in an amount 
of 0.2 to 2% by weight. 

7. A dye liquor as claimed in any of 
claims 4 to 6 which also contains at least 
one dyeing auxiliary (d). 

8. Dye liquors as claimed in claim 4 
substantially as described in any of the fore- 
going Examples. 

9. Fibrous materials which have been 
dyed by a process as claimed in any of 
claims 1 to 3. 

J. Y. & G. W. JOHNSON. 
Furnival House, 
14_18, High Holborn, 
London. W.C.1. 
Chartered Patent Agents, 
Agents for the Applicants. 
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